This paper contributes by containing an examination of the impact of informal networks, such as personally knowing other entrepreneurs and having access to business angel investors, have upon start-up entrepreneurs in Spain. In addition, a pseudo-panel approach is used with micro data from the Spanish Global Entrepreneurship Monitor (GEM) adult population survey over the period 2006-2009. This technique overcomes limitations found when using cross-sectional data. Moreover, this includes a short review of literature using crosssectional data in order to identify how researchers used these data. Results show that informal networks are important for start-up entrepreneurs. Knowing other entrepreneurs personally and having access to angel investors have a positive relationship with start-up entrepreneurs. Also, the findings indicate that startup entrepreneurs in cohorts aged 49-58 and 59-64 do better than younger ones. Furthermore, this article highlights some implications.
not only provide financing but managerial experience which increases the likelihood of start-up enterprises surviving. This is because business angels usually have had their own business and/or have been managers of businesses (OECD, 2011) .
Then, this study analyzes the impact of informal networks upon start-up entrepreneurs in Spain. To analyze this effect, two constructs have been used as proxies of informal networks: knowing other entrepreneurs personally and having access to business angel investors. The contribution of this study is twofold. First, the study focuses on two crucial proxies informal networks that are highly important for the early stages of entrepreneurship. And, second, it is applied a pseudo-panel approach to analyze the data that has not been applied before to study entrepreneurship. Moreover, this includes a short literature review to examine the use of cross-sectional data. Previous researchers used this approach for studying several topics in the economy (Bernard, Bolduc, & Yameogo, 2011; Black, Tseng, & Wilkins, 2010; Heshmati & Kumbhakar, 1997; Sprietsma, 2012; Warunsiri & McNown, 2010) .
The pseudo panel approach is an alternative technique for estimating the impact of the informal networks upon start-up entrepreneurs in Spain. The pseudo-panel controls for unobserved, individual specific effects avoiding the biased estimations from using cross-sectional surveys. This technique was used using repeated cross-sectional surveys from the Spanish Global Entrepreneurship Monitor (GEM) during the 2006 -2009 period. Therefore, this facilitated to track cohorts by age over time.
The remainder of the paper is organized as follows. Section 2 presents the theoretical framework related to the informal networks and angel investors. Section 3 is devoted to the methodology. This section presents a review of studies that have used cross-sectional data and highlights some limitations. Moreover, it describes the data and the technique used. Section 4 presents the empirical findings. Section 5 presents a discussion and conclusion. Finally, Section 6 highlights some limitations of the study.
Theoretical Framework

Informal Networks and Entrepreneurship
Social networks are a fundamental part of social capital theory. Piere Bourdieu (1983) conducted the first analysis of social capital and defined the concept as, "the aggregate of the actual or potential resources which are linked to possession of a durable network of more or less institutionalized relationships of mutual acquaintance or recognition" (p. 248). Individuals tend to create resources through the construction of sociability; therefore, the author highlighted that, "the profits which accrue from membership in a group are the basis of solidarity which make them possible." According to Bourdieu (1983) , social capital is decomposable into two elements: the relationship that allows individuals to access resources possessed by their associates and the quality of those resources. Social networks as part of social capital can occur in networks provided by family members, community, organizational relationships, and others (Coleman, 1988) . Researchers have argued that social relationships are crucially important for entrepreneurial process because such networks share a variety of resources (Aldrich & Zimmer, 1986; Johannisson, 1988; Nakhaie, Lin, & Guan, 2009) . Social capital has been operationalized through the identification of networks and social relationships between individuals. It is well recognized that informal sources of networks are taken into account at the moment of creating a new business. Furthermore, networks have been analyzed regarding the different stages of entrepreneurship. For instance, Birley (1985) has presented a study in which analyzed the informal and formal sources of networks that is used to starting a new firm by entrepreneurs in St. Joseph County in the United States. The results have shown that informal networks such as family, friends, and colleges play an important role contrary to formal networks that appear uniformly inefficient. Other studies have also analyzed the impact of informal networks (Fuller-Love, 2009 ). Arent's (1995) study considered three phases of founding a firm: (a) idea development, (b) organizing the founding of a firm, and (c) running a newly established firm. The author supposed that these different stages need different resources and networks that owners used differently. The results revealed that networks are an important resource for establishing a business. In such networks, entrepreneurs can use their relationships for mobilizing complementary resources, getting support and help from the members. People in early stages of entrepreneurship have smaller networks and use less time networking than people in later stages. Similarly, Greve and Salaff (2003) analyzed network activities of entrepreneurs during three phases of establishing a firm: (a) the motivation, (b) planning, and (c) establishing or taking over a firm. The findings showed that entrepreneurs built networks that vary in each early phase of entrepreneurship. In addition, people talk with more people during the planning than in other phases, and family networks are presented in all the phases. Although many studies focused on networks as a tangible resource, networks also include intangible resources such as the models of behavior within a network. These patterns are models that could influence the behavior of members of a network, members in a neighborhood, and members in the community, among others (Lafuente, Vaillant, & Rialp, 2007) .
This study contains an examination; at individual level, of the impact of two dimensions of informal networks upon start-up entrepreneurs. First, knowing other entrepreneurs, it means that the entrepreneur knows and networks with other entrepreneurs. In this sense, it should be mentioned that this study is limited to consider that an entrepreneur knows other entrepreneur that could belong to the same social network, neighborhood, or being a simple acquaintance. Secondly, business angel investors are informal credit networks.
In this context, networks are important for leveraging resources from many kinds of networks, for example at school, neighbor associations, churches, peer groups (Falck et al., 2012) , and clubs, to mention a few. Thereby, in the field of business, there are networks of successful entrepreneurs in the family, friends, colleagues, and neighbors who are involved in business activities. For example, individuals who create links with entrepreneurial networks will tend to become entrepreneurs and take an advantage of their networks' resources (Davidsson & Honig, 2003; Klyver, Hindle, & Meyer, 2008; Mathews & Moser, 1995; Menzies, Diochon, Gasse, & Elgie, 2006) .
For instance, Klyver et al. (2008) examined the influence of networks on entrepreneurship by comparing the cultures of countries. This study analyzed if this pattern is universal in the process of entrepreneurial networks, using the GEM survey. The empirical results evidenced that entrepreneurial participation is significantly increased by knowing a person who started a business in the past two years. Therefore, this leads to the following hypothesis: 
Business Angel Investors and Entrepreneurship
The concept of business angel investors emerged during the past two decades in the United States and Europe. Business angel investors are informal investors who provide risk capital to new and growing businesses (Maxwell, Jeffrey, & Lévesque, 2011) . Mason (2007) defined business angels as, "high net worth individuals who invest their own money, along with their time and expertise, directly in unquoted companies in which they have no family connection, in the hope of financial gain. " Brander, Amit, and Antweiler (2002) explained that, "business angels are typically wealthy individuals who invest their own money in fledgling companies."
The interest in the role of informal investors in the venture capital market has increased since the identification of the business angel's participation in early stages of entrepreneurship (Heukamp, Liechtenstein, & Wakeling, 2006) . Specific literature has pointed out that business angel and other informal venture capitalists' actions reduced the equity gap (Landström, 1995; Reitan & Sorheim, 2000) . It has been identified the importance of their role in entrepreneurship since formal kinds of financing showed red tape and formal procedures that constrained the development of entrepreneurial activities (Parker, 2002) . Several studies concluded that informal investors represent the most important source of venture capital for small businesses (Freear, Sohl, & Wetzel, 1994; Mason & Harrison, 1995) .
Moreover, the literature evidenced that most business angels tend to invest in companies at an early stage (OECD, 2011; Reitan & Sorheim, 2000) . For instance, Moen, Sørheim, and Erikson, (2008) studied born global firms and the role of informal investors. Maula et al. (2005) examined the propensity of individuals to make informal investments in new businesses. They compared the propensity to invest in businesses owned by close family versus more distant businesses. Results of this study supported the idea that business angels tend to invest in businesses owned by others rather than in family businesses.
Among all kinds of informal investors, business angels have become more important than venture capitalists since the primary source of external seed and early stage equity financing in many countries is the angel financing (Mason & Harrison, 1995) . In contrast, venture capitalists tend to invest in established businesses (Maula et al., 2005) . Moreover, some studies indicated that angels have invested more in terms of quantity than venture capitalists (Sohl, 2007) . Considering that explained above, it is hypothesized that: 
Methodology
Drawbacks of Cross-Sectional Data
The literature reviewed is classified into two groups. First, one group contains papers that have used single year, cross-sectional data from one or two countries. All these papers tried to examine entrepreneurship to understand this phenomenon better around the world. For instance, Ramos-Rodríguez, Medina-Garrido, Lorenzo-Gómez, and Ruiz-Navarro (2010) analyzed the effects of individuals' possession of and access to knowledge on the probability of recognizing good business opportunities in their area of residence. The authors used the GEM data for 2007 from Spain. Moreover, Ramos-Rodríguez, Medina-Garrido, and Ruiz-Navarro (2012) analyzed the influence certain factors have on the likelihood of being hotel and restaurant entrepreneurs. The authors used the GEM data for 2008 from Spain. Köllinger and Minniti (2006) studied the entrepreneurial involvement of black and white Americans. The authors used the GEM data for 2002 from The United States. Roper and Scott (2009) explored the effect that perceptions of financial barriers have during start-up on the start-up decision itself. They used GEM data for 2004 from the United Kingdom.
When individuals embedded themselves in different social networks, they could identify entrepreneurial opportunities differently. Arenius and Clercq (2005) examined two aspects of individuals' embeddedness in networks. They used GEM data for 2005 from Belgium and Finland. In examining this objective, they considered a pooled sample using the country as control variable. Moreover, two models are run for each country. De Clercq and Arenius (2006) examined the effects of an individual's possession of and exposure to knowledge upon engaging in business start-up. They used cross-sectional data from the 2002 GEM for the analysis; these data are from individuals located in Belgium and Finland. Control variable of context is used in a logistic regression for rare events.
The second group of studies used cross-sectional data from several years and countries. For instance, Thompson, Jones-Evans, and Kwong (2009) (2012). The data were combined obtaining 12,637 observations. Multiple regressions were applied controlling for country (Appendix).
There is no doubt that all these studies have greatly contributed to understand different topics in different countries around the world. However, the usage of cross-sectional data concerning several countries and survey years should bring errors in estimated variables. As explained in Section 3, this error relates to the unobserved individual heterogeneity and because the samples are collected individually at different times, causing misunderstanding of the results.
Data
To measure the effects of informal networks upon individuals that conduct a business, data from the Spanish Global Entrepreneurship Monitor's adult population survey for the years 2006 to 2009 are used. Although, GEM cross-sectional survey offers a rich source of information of individuals aged 18 -64. On the other hand, one of its potential disadvantages is it cannot follow the same individual over time because the data is collected yearly through applying the stratified sampling method (Reynolds et al., 2005) .
Variables
The dependent variable is the nascent entrepreneur; this variable is binary, indicating whether the individual was involved in start-up activities at the time of the survey. This variable is originally binary with 1 = yes and 0 = no; however, the methodology section explains this variable's treatment for the pseudo-panel. The explicative variables are personally known other entrepreneurs in the past two years. This variable is binary with 1 = yes and 0 = no. And, having access to business angels is another binary variable with values of 1 = yes and 0 = no; however, both variables have been treated for the pseudo-panel as it is explained in the methodology section. Moreover, some control variables have been used such as for example some demographic characteristics such as gender with 1 = male and 0 = female and education with 1 = more than 12 years of education and 0 = otherwise. The controls also include year survey, cohort age dummies, and autonomous communities. As mentioned before, all these variables have been treated to perform the pseudo panel approach. Table 1 presents the descriptive statistics of pseudo-panel variables. The average of start-up entrepreneurs is higher in 2007, with 5.7%, and 2008, with 5.4%, compared to the averages in the 2006, with 4.8%, and 2009, with 1.7%). The average of individuals who indicated that they personally knew other entrepreneurs is similar for the years 2006, with 34.8%, and 2007, with 35.1%; the average is higher for 2008, with 39.7%, and the lower for 2009, with 29.9%. The average of individuals that have had access to business angels' networks is higher for 2007, with 3.17%, and very similar for the other three years with 2006 at 2.7%, 2008 at 2.8%, and 2009 at 2.7%. Concerning gender, male start-up entrepreneurs involved in an entrepreneurial activity represent almost 50% for the three years, excepting 2008 with 50.1% where they pass the 50% mark. The average of individuals with more than 12 years of education is similar for the four years; however, the higher average is for 2008 at 44.5%. 
Econometric Model: The Pseudo Panel
Although GEM cross-section surveys offer a rich source of information about individuals, one of its potential disadvantages is that it cannot follow the same individual over time because the researchers collect data yearly. To overcome this limitation, this research includes a constructed pseudo-panel of cohorts by age of individuals with a fixed membership over time. Following this approach, it becomes possible to track cohorts over time as units of the observations. Moreover, economists have used the pseudo-panel approach to study a variety of issues such as education, employment, and electricity demand, to mention a few (Black et al., 2010; Bernard et al., 2011; Warunsiri & McNown, 2010) . Table 2 shows the five cohorts by age for Spanish pre-start-up entrepreneurs with a span of 10 years each. In every case, the cell size exceeds 100 individuals, which is sufficient to minimize biases in a pseudo panelestimation (Dargay, 2007) . Indeed, most authors ignore measurement errors in empirical applications when the cohort size is sufficiently large. If there are large enough cohorts or large enough samples, then the repeated surveys over time will generate a time series that researchers can use to infer behavioral relationships for the cohort as a whole (Deaton, 1985) .
Constructing the pseudo-panel, there is Equation 1 with a set of yearly cross-sections, as T, about individuals, using i, that belong to a specific time period of µ i sing individual-specific, time-constant, unobserved heterogeneity and unobserved idiosyncratic error υ it that varies between individuals and over time (Baltagi, 2005) .
As, researchers know, it is impossible to include the ability variable that remains on the µ i individual-specific time-constant. With this, one cannot control the heterogeneity when estimating Equation 1 with individual survey data, so the least squared estimates will be biased and inconsistent. To overcome such limitations, Deaton (1985) 
Deaton (1985) defined ct µ as the, "average of fixed effects," for those individuals belonging to cohort c in year t is not, "constant over time," because data comes from surveys of different years (p. 116). Consequently, it is very likely that ct µ will correlate with it χ causing inconsistent estimates. Nonetheless, if the sample size in each cohort is sufficiently large, one can treat ct µ as the true cohort effect (µ i ). In this case, 
Furthermore, since the number of observations vary substantially, the disturbance term it υ is heteroskedastic, triggering biased standard errors. Therefore, the heteroscedasticity is corrected using weighted least squared (WLS) estimations by weighting each cell with the squared root of the number of observations in each cell (Dargay, 2007) . Moreover, as the concern is with a discrete choice that an individual who is involved in entrepreneurship makes at time t, the averaging of a binary dependent variable leads to interpreting the proportion of individuals that are involved in entrepreneurial activities in the cohort c at time t. Table 3 presents estimates from the pseudo-panel with data from the early stage of entrepreneurship. The focus of Model 1 is on control variables, and the focus of Model 2 is on explicative variables. The results showed an increase in the R 2 , suggesting that the proportion of variance in the dependent variables is better explained in Model 2. Model 1 shows that being a male and having more than 12 years of education is statistically significant for start-up entrepreneurs. Model 2 shows that personally knowing other entrepreneurs and having access to business angel investors have a positive effect upon start-up entrepreneurs. Therefore, H1 and H2 found support. Furthermore, Table 3 contains the parameter estimates for cohorts, autonomous communities 1 , and year surveys. The cohort dummies capture fixed effects stemming from both observable and unobservable sources. Thereby, all cohorts' results are significant, but there are differences in the estimated coefficients. For instance, for start-up entrepreneurs, it is noteworthy that estimated coefficients are bigger for individuals in the cohorts aged 49-58 and 59-64 rather than for those individuals belonging to the two first cohorts. This suggests that individuals in the cohorts with ages ranging from 49 to 58 years do better compared to the younger individuals used in the sample for Model 2. Estimated coefficients for regional dummies are statistically significant with a negative relationship to start-up entrepreneurs, excepting Galicia (see Model 2). This suggests that there are differences at the regional level regarding the impact of informal networks upon start-up entrepreneurs.
Empirical Findings
Finally, year dummy coefficients show that 2007 and 2008 are statistically significant compared to 2006 for start-up entrepreneurs while 2009 relates negatively although it is significant (see Model 2). This suggests that 2009 could have included bad conditions for entrepreneurs in Spain. This result makes sense since in 2009 the financial crisis in Spain could have constrained entrepreneurial activities.
Discussion and Conclusion
Although a Spanish sample is the basis for the findings of this article, they offer interesting insights concerning the influence of informal networks, personally knowing other entrepreneurs, and having access to business angel investors upon start-up for entrepreneurs in Spain. One interesting contribution of this paper is to show that personally knowing other entrepreneurs positively influences start-up entrepreneurs. It suggests that the reliance on networks is not constrained to start-up entrepreneurs but entrepreneurs continue to rely on networks to get information and resolve problems (Hoang & Antoncic, 2003) . Researchers can obtain these resources from individuals who are not entrepreneurs but also from entrepreneurs.
This study focused on the relationships between entrepreneurs who personally know other entrepreneurs. One contribution from this paper is to show that informal networks, such as knowing other entrepreneurs, are relevant for start-up entrepreneurs. This relationship involves a link among entrepreneurs, for instance there are associations of entrepreneurs where members discuss businesses. In this kind of network, members share information, such as new opportunities for investment, financial support, and other knowledge. Despite this result, it is known that relationships among businesses (entrepreneurs) are multiplex; it means that this kind of relationship also involves friendship, information, and business exchange (Human & Provan, 1996) .
On the other hand, it is know that informal investors play a role in entrepreneurship (Heukamp et al., 2006) . These results showed that having access to business angel investors is significant for start-up entrepreneurs. This result is consistent with previous studies (Moen et al., 2008; Reitan & Sorheim, 2000) . Thus, this evidence suggests that start-up entrepreneurs used this kind of financing for their entrepreneurial activities in Spain.
Implications
This study has focused on the impact of two kinds of informal networks upon start-up entrepreneurs in Spain. First, networks from personally networking with other entrepreneurs showed significant results for start-up entrepreneurs in Spain. This suggests that networking activities are relevant and determinant in entrepreneurial activities. As was mentioned before, within a network of start-up entrepreneurs intangible resources exist that the members of such a network can leverage. In addition, this result brings some implications for policy-makers. One recommendation is that entrepreneurs should support public events because this could cause the interaction among entrepreneurs. For example, if entrepreneurs exist in a network of entrepreneurs, the internal resources from such networks could benefit other entrepreneurs. This is beneficial for regional development because strong networks among entrepreneurs also could create trust, and this could foster the business angel investment in the early stages of entrepreneurship. This could lead to positive effects for all the levels in the government, at the local and regional administrations and at national level.
